A stereophotographic study of ankle joint contact area.
The purpose of this study was to measure the ankle joint contact area under physiological load magnitudes using a stereophotography technique that allows accurate analysis of the entire joint surface without disrupting the joint during loading. Ten cadaveric foot and ankle specimens were loaded to 1000 N in neutral, and 20 degrees dorsiflexion, supination, pronation, and plantarflexion. Photo targets rigidly fixed to each of the bones were imaged in the loaded joint position using a high-resolution stereophotography system. After testing, each ankle was disarticulated and the joint surfaces imaged relative to the photo targets. The photo targets were then used to spatially register the joint surfaces into the loaded joint position; the overlap of the surfaces was used to determine the joint contact area. The mean talo-tibia contact area was greatest in dorsiflexion 7.34 +/- 1.69 cm(2) and was significantly larger than in plantar flexion (p < 0.05), which showed the smallest joint contact area 4.39 +/- 1.41 cm(2). Considering talo-fibula, the maximum contact area was measured in dorsiflexion, 2.02 +/- 0.78 cm(2), and the minimum contact area occurred in pronation, 0.77 +/- 0.49 cm(2), respectively (p < 0.05). The reported stereophotography technique allows measurement of the joint contact area without disrupting the joint during loading. The contact area is larger than previously reported, as the entire joint surface was analyzed. Joint contact extends over both the talar dome and the talar shoulders where osteochondritis dissecans lesions commonly occur.